Introduction
An endpoint in clinical research is defined as "an event or outcome that can be measured objectively to determine whether the intervention studied is beneficial". 1 Decision makers now recognize that patients should guide study design 2, 3 and be engaged in endpoint selection. [4] [5] [6] [7] [8] [9] [10] This is important as patients may choose different endpoints than researchers and clinicians, 11, 12 given their different experiences and knowledge. 13, 14 The goal should be to include patients (and caregivers when appropriate) throughout all stages of inquiry to avoid token participation. 10 Patient-centered evaluation requires that patients are involved in all aspects of research, including the selection of endpoints. 15, 16 Including patients in endpoint selection remains somewhat limited, 9 and best practices are not established. 17, 18 Endpoint selection can occur through prioritization mechanisms such as multi-criteria decision 
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Bridges et al analysis, utility eliciting, and rating/ranking methods. Ranking methods have been used to identify endpoints that patients and their family members prefer. 8, 12 Patients can be involved in endpoint selection through both research and engagement activities. 19 Using a combined research and engagement approach satisfies a moral rationale for patients to participate in processes that inform their care. 20 Our study focuses on promoting advance care planning (ACP) in high-risk surgery. ACP offers individuals the opportunity to clarify health care goals, concerns, and wishes in preparation for situations where they may be unable to make their own decisions. 21 The Patient-Centered Outcomes Research Institute contracted this team to develop and evaluate a patient-centered, video-based ACP tool for patients and family members preparing for major surgery.
The aim of this research was to identify patient-and caregiver-preferred ACP endpoints for the video tool being developed. It was hypothesized that patients and their families would prefer an anxiety and depression endpoint, as previous studies highlight the presence of significant anxiety and depression in preoperative and in seriously and critically ill patients. 22, 23 Although anxiety and depression are often used in ACP given their responsivity, 24, 25 it was unknown if patients and their loved ones would want an ACP video to focus on alleviating anxiety and depression.
We also sought to highlight the difference between the objectives and outcomes of patient, caregiver, and stakeholder engagement strategies as compared with research approaches when documenting the priorities and preferences of patients and other stakeholders. More specifically, the purpose of engagement activities within this study was to identify ACP endpoints of value and to refine these endpoints so that they were appropriate for an ACP video tool in the surgical setting. The purpose of research activities was to validate the endpoints identified through engagement and to isolate which endpoint was the most meaningful to patients and their loved ones.
Materials and methods
The research team developed a framework comparing facets of engagement and research generally (Table 1) and specifically in the current study (Table 2) . To develop this framework, the research team first identified five major domains (communication, ethical obligations, data collection, data analysis, and dissemination) that were integral components to both research and engagement activities. The research team then disaggregated each domain into two salient components, called "process factors", which were common to both research and engagement. Emphasis is placed on this framework throughout the "Materials and methods" section to highlight how the shared domains and process factors are operationalized differently depending on the approach. The data collection and data analysis domains were of primary interest in the current investigation, given the overarching aim to identify an ACP endpoint based on input from diverse data sources. In the data collection domain, process factors include participant pool, ie, who takes part, and activities, ie, the structure of the participation process. In the data analysis domain, process factors include the level of inference, ie, individual vs group, as well as results interpretation, ie, the approach to "make sense" of the data.
engagement approaches
In order to identify and refine endpoints, a deliberately selected caregiver co-investigator (JM) reviewed 50 endpoints previously identified by a systematic review. 24 The caregiver co-investigator had more than three decades of experience as both an informal patient advocate for her loved ones and as a formal caregiver-consultant on perioperative ACP research studies (Table 2 , data collection, participant pool). The endpoints were presented in groups of four 12 to the caregiver co-investigator, who rated the personal meaningfulness of the endpoints using the following criteria: one-star, unimportant; two-stars, low importance; three-stars, important; four-stars, very important (Table 2 , data analysis, results 
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selecting endpoints for an advance care planning tool interpretation). Star-rating systems are used to rate item quality in the consumer market 26, 27 and in health care systems. 28 Given that patient participation extends beyond "having a patient sit at the table", 29 the caregiver rated endpoints prior to endpoint deliberation by a larger stakeholder team to ensure that her opinions were represented. 19 Following a deliberative process, the stakeholder team (composed of palliative care clinicians, surgeons, health services researchers, and the patient and caregiver co-investigators) reflected upon its own experiences in order to contextualize each endpoint's rating, merit, and weakness. Through group discussion ( Table 2 , communication, information exchange), the stakeholder team collectively agreed to omit all endpoints that were not supported by the caregiver co-investigator as a first culling (Table 2 , data collection, activities).
Research team members (RAA, JFPB) grouped, labeled, and wrote descriptions for the remaining endpoints. Redundant endpoints were grouped together, and multifaceted endpoints were disaggregated into endpoints that were actionable in aim and scope. A deliberately selected patient co-investigator who had undergone major surgery (CP) reviewed the refined endpoints and suggested edits based on personal experience 12 (Table 2 , ethical obligations, privacy). The complete stakeholder team reviewed the updated endpoints and patient co-investigator edits. The stakeholder team participated in the same deliberative process of reflection, and ultimately culled the endpoints in a manner consistent with patient co-investigator feedback.
All engagement activities were considered non-human subjects research by the Johns Hopkins School of Medicine Institutional Review Board (Table 2 , ethical obligations, ethical review).
research approaches
Consistent with good Patient-Centered Outcomes Research (PCOR) practices, 9 cognitive interviews were conducted with two sets of patient-family member dyads recruited from surgical clinics to validate engagement-identified endpoints (Table 2 , data collection, activities). The dyads were informed that the research team was developing an ACP video tool and that the endpoints they would examine were possible endpoints for this video tool. The patients and their family members discussed their thoughts on the content and understandability of the endpoints presented to them. Based on this feedback, the dyads were asked to recommend improvements to the endpoints. Research team members (JFPB, ALRS, RAA) reviewed and finalized the revised endpoints and immediately presented them to the stakeholder team, completing the engagement process (Table 2 , dissemination, target audience).
The project team rented a booth at the Maryland State Fair to elicit broader input on a meaningful endpoint for the preoperative ACP tool (Table 2 , data collection, participant pool). State fairs, which typically have agricultural exhibitions and carnival/amusement activities, are gaining traction as research sites. 30 A sign at the booth invited individuals who had undergone major surgery, or their caregivers, to 31 and were asked to anonymously (Table 2 , ethical obligations, privacy) prioritize the 5 out of 12 most important endpoints for the ACP video being developed. Twelve total cards, each featuring an endpoint and its description, were presented to participants in the same order of three sets of four cards ( Table 2 , data collection; Table 3) . 12 Participants were able to seek clarification about the endpoints and the ranking activity.
Endpoint prioritization was summarized by frequency. Two-sample t-Tests in Stata software 32 assessed preference heterogeneity by sex (male vs female), age (60 vs 60 years), and whether or not the surgery was for cancer (Table 2 , data analysis, results interpretation). Patient and caregiver preferences were analyzed collectively as the ACP tool was intended for both audiences (Table 2 , data analysis, level of inference). Participants also completed an open-ended prompt providing advice for those preparing for surgery. The 12 endpoints presented at the state fair acted as components of the analytic framework for the open-ended advice. Comments were reviewed by members of the research team with the participant's prioritized endpoint in mind. Comments were also reviewed for any suggestions of general information to feature in the ACP video. All comments were compiled and reviewed by one research team member (ALRS), and decisions regarding incorporating comments into the video were made by two additional research team members (RAA, JFPB).
The study team received written informed consent from all participants in the cognitive interviews. Surveying at the state fair was approved as a human subject research activity exempt from full review by the Johns Hopkins School of Medicine Institutional Review Board as it was anonymous and did not contain sensitive information (Table 2 , ethical obligations, ethical review). State fair participants provided implied consent to participate; the first page of the survey activity outlined that participation was voluntary and that 
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selecting endpoints for an advance care planning tool by completing the survey, participants were providing consent.
Results

engagement approaches
The caregiver co-investigator rated 27 of the total 50 endpoints as one star, 10 as two star, 11 as three star, and 12 as four star (Table 4) . After review, the stakeholder team ultimately agreed that the 27 endpoints rated as one star by the caregiver co-investigator were not, based on their experience, meaningful endpoints to patients and families. The stakeholder team ultimately elected to discard the endpoints rated as one star (Figure 1 ). The remaining 33 endpoints were compacted into 24 endpoints with descriptions (Table 3) . The patient co-investigator identified 12 of the 24 endpoints as being personally relevant and recommended refined labels and explanations for endpoints. The stakeholder team agreed to retain only the 12 relevant endpoints.
research approaches
The patient-family member dyads agreed that the 12 endpoints were personally meaningful to them, and the stakeholder team subsequently finalized the following endpoints: anxiety and depression, comfort watching the video, decision making, decision maker conversations, decision maker designation, helpfulness of the video, leeway preference, perceived benefits, physician discussion, identification of values, telling others about decision makers, and well-being. Endpoint descriptions were intended to serve as the basis for how each endpoint might be operationalized in a video evaluation study and are provided in Table 3 . Over 11 days at the state fair, 359 people completed the survey (Table 5 ). Most participants were female (63%), aged 50 years (77%), had at least some college education (79%), were Caucasians (81%), and not reporting on experiences from cancer surgery (74%). Older participants more highly prioritized naming an alternate decision maker (p=0.01; Table 6 ) and identifying what makes life worth living (p=0.01; Table 6 ). No differences were observed by sex or by cancer surgery.
The most valued endpoint was having a discussion with a physician about treatment wishes and goals prior to surgery (57%; 95% CI: 52-62; Table 6 ). In participants' advice to others preparing for surgery, they described the importance of this discussion. One participant urged people preparing for surgery to "have open conversations with people included in your care (especially surgery)". Another participant advised to "never be afraid to ask (the) doctor questions". Only 13% of participants prioritized the anxiety and depression endpoint within their top five (95% CI: 10-17; Table 6 ). Although some advice reflected value in the anxiety and depression endpoint, such as to "have a positive attitude", another participant explicitly recommended removing this endpoint.
Discussion
Patients' and caregivers' preferences for endpoints can be elicited through engagement and research approaches. The most highly prioritized endpoint for the ACP video was having a meaningful discussion with a physician rather than Table 4 endpoint ratings for two, three, and four star endpoints as determined by caregiver co-investigator the hypothesized anxiety and depression endpoint. Differences between older and younger participants' preferences for ACP have been previously observed, 33 ,34 but it is notable that preference differences by age were not observed for the prioritized endpoint of physician discussion. That the oft-used anxiety and depression endpoint was not the most valued endpoint contributes to a growing body of literature demonstrating that professionals and patients may have different endpoint preferences, 12, 13 further validating the need to include patient perspectives early in the research process.
A meaningful conversation between a patient and a surgeon prior to surgery was not initially hypothesized as a meaningful endpoint by the research team, given the highly biomedical nature of surgical care. Physician discussion is a relevant endpoint as communication skills with patients (inherent for good ACP conversations) are positively associated with patient satisfaction, 35 and patients often prefer doctors who participate in communication-based shared decision making. 36 Studies specifically highlight potential challenges for ACP communication in the preoperative setting as surgeons and patients may enact an implicit "covenant of care" during the consent process in which patients Interpretation of the study must consider its limitations. First, although the endpoints were initially identified through an environmental scan, all relevant endpoints may not have been included for consideration. Second, although the patientcentered nature of the intervention is the strength of the study, the patient and caregiver-driven selection of endpoints may have looked different had different patients and caregivers been included in the selection process. Although reproducibility and replication are highly important in research, it is important to highlight that engagement purposively involves "insiders" because of their unique experiences. Engagement is a pragmatic approach for eliciting patient and caregiver input into formative stages of larger research studies. The largest limitation of the study pertains to the generalizability of the research findings at the state fair. Even though a large number of people attending completed the survey, this selfselected convenience sample may not be representative of all patients preparing for major surgery, and future studies using a dual engagement-research approach should strive to maximize generalizability during endpoint prioritization. It is noteworthy that the results from the state fair are certainly more generalizable than those that would have emerged from engagement activities alone and that the full generalizability of these findings will be further evaluated during the trial of the developed ACP intervention. 43 From its inception, researchers on this project planned to use a novel patient-centered method to identify, refine, and select endpoints in the absence of best practices on how to transfer decision making about life-sustaining perioperative treatments to the surgeon. 37, 38 Patient-surgeon communication is of particular importance, given the complexity of conversations that must occur in advance of surgery. 39 Communication is a well-documented facet of patient-centered care; 40, 41 however, surgeons often do not explore emotional concerns of patients. 42 Given this evidence, it is significant that results support that patients and family members place a high value on a preoperative ACP video tool that fosters meaningful patient-physician discussions about treatment wishes and goals, suggesting that many surgery patients and family members may be ready to talk about ACP.
Patient-centered research does not stop at the identification of endpoints; rather, it actively incorporates the perspectives of patients and family members into the research process. Patient prioritization of meaningful physician discussion over reducing anxiety and depression, therefore, resulted in a substantial redesign of both the ACP video and its evaluation trial. The team negotiated with its funder to change the primary outcome of the video's evaluation from anxiety and depression to having a meaningful discussion. Meaningfulness of the discussion was operationalized by the measure "patient-centered nature of the patient-surgeon conversation" in the resulting video evaluation trial, procedures for which have been previously described. 43 This change in outcome also required that language be added to the video to encourage open communication between the patient and surgeon. 43 In the practice-oriented context of the current study, using both engagement and research approaches in endpoint selection provided an innovative means of identifying and prioritizing endpoints. The conceptual framework presented in this paper adds knowledge to the current literature by do so. Using a combined research and engagement approach represents a commitment to the hypothesis that gathering patient perspectives makes research more relevant to patient and family member decisions and is more likely to lead to the outcomes that matter most to them. 
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